Basal activity of sample A and B was 1.2 and 2.0 ng-T3/h/mg-protein respectively.
Each point represents mean of duplicated estimates. The activating effect is more prominent in NADPH than in GSH, which reaches a plateau at 0.25mM of NADPH.
In panel B, dose-related enhancement of T3 formation to GSH is eliminated in T3 generation is 2 fold greater with the addition of NADPH than that of GSH, and additive effect is not apparent. against the possibility that NADPH activates the T4 converting system via the GSH generating pathway. Table 2 lists changes in body and liver weight, protein and glycogen content, and serum T4 and T3 concentration in the experimental groups and controls. Fastingrefeeding markedly depleted glycogen content, while insulin administration reduced the relative weight of the liver. PTU treatment depressed serum T4 and T3 levels and a prominent increase in glycogen content was noteworthy in this group. T4 group showed a significant decrease in serum T3 and a slight fall in T4 levels, which may be attributable to the feedback inhibition of thyroid hormone secretion after the cessation of exogenous T4.
II) Studies in vivo
In Table 3 , T4 5'-deiodinase, G6PD and GSSG-R activity, and GSH and NPSH content are shown.
T3 generation was significantly decreased in all experimental of the initial activity. In contrast, IG and PTU groups exhibited only a small increase with the addition of NADPH and GSH (37% and 19% respectively) . These suggest that the major cause of reduced T3 production in FF and T4 is depression of cofactors, especially NADPH content, whereas that in IG and PTU group is due to a decrease in enzyme concentration per se or blocking of thiol rodicals in enzyme protein by PTU.
Discussion
The involvement of thiol groups in the system converting T4 to T3 has been repeatedly demonstrated in vitro (Visser et al., 1976 . Chopra, 1978 and in vivo (Harris et al., 1979 enhancement than GSH (Fig. 2) , and (3) the presence of GSH did not affect the inhibition of T3 generation by methylene blue, the blocking agent of NADPH (Fig.  3) . These results suggest that NADPH exerts a direct effect on the activation of T4 5-deiodinase rather than that of GSSG-R. As for the discrepancy on the role of NADPH, a possible explanation is that Balsam et al. used cytosol or microsome fraction of fresh liver, whereas we used liver homogenate stocked for several weeks, by which time it was supposed to be completely depleted of NADPH. As indicated in the dose-response relation of NADPH (Fig. 1) , T3 formation reached a plateau at the concentration of 0.25mM NADPH. Therefore, a fresh sample containing endogenous NADPH might respond less sensitively to an additional dose of NADPH (Visser et al., 1975 (Visser et al., , 1976 .
It is well known that hexose-monophosphate shunt is the major pathway of NADPH generation. Changes in the enzyme activity of this pathway have been reported in several situations. During starvation, there is an early fall in the activity of G6PD, which returns to normal on refeeding (Anderson and Hollifield, 1966. Szepesi et al., 1971) . The induction of G6PD is also observed in high carbohydrate diet or insulin administration (Rudack et al., 1971) , and there is a negative feedback regulation between G6PD activity and NADPH content (Nakamura at al., 1979). On the other hand, the effect of diet or starvation on the peripheral T4 monodeiodination has been well documented (Vagenakis et al., 1975 , Balsam et al., 1978 . Harris et al., 1979 . Fasting decreases the hepatic T3 generating activity, which is restored to normal by enrichment with NADPH (Balsam et al., 1978) . Similar results were obtained in this study also.
Although direct measurement of NADPH was not performed, T4 5'-deiodinase activity was significantly correlated with G6PD and GSSG-R activity (Fig. 5) . Probably the elevated activity of these enzymes reflect an increased turnover or depletion of tissue level of NADPH, which may result in reduced conversion of T4 to T3 
